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Mississippi and Missouri valleys, where, in August, they 
occur less frequently than in either of the two precediug 
months. They have been most nuLnerous along tho Atlautic 
aud east Gulf coasts, and from tlie records of tlie stations 
where they have occurred most frequently it is shown that 
such rainfalls may not be expected to occur during August in 
any portion of tlic districts named at  shorter intervals than 
tliree or four years; inany stations show that they occur with 
less frequency, and at  a few of some of the older established 
stations no such monthly rainfdls Iiave ever been recorded in 
August. The following are some of the remarkable monthly 
rainfalls shown by the August records : Fort Barrancas, Fla., 
30.73, 1878, and 25.07, 1879; Manrepas, La., 23.44, 1888; New 
Orleans, La., 22.74, 1888; Ohdestown, Ill., 23.04, 1852; Ells- 
worth, N. C., 28.33, 1880. The fa11 of 12.08 inches a t  Port 
Verde, Ariz., in 1876, though much less than that for many of 
the stations mentioned is not less remarkable, as such a fall is 
very unusual for that part oT the country. On the north Pacific 
c o s t  tlie largest August rainfall was that of 5.49, at  Tatoosh 
Island, in 1884; in California, the lal’gest was 1.95, at San 
Diego, in 1873. 

DailF rainfalls amounting to, or exceeding, 2.50 inches in 
the month of August hare seldom occurrod west of the one 
hundredth meridian ; between that meridian and tho Mis- 
sissippi River, and also in the  Lake.region, they occur with 
much less frequency than in other districts to the eastward. 
The southern New England and New Jersey coasts and the 
Aouth Atlantic and east Gulf states have been most commonly 
subjected to excessive daily rainfalls, the stations reporting 
t h e  greatest number showing an average of about one for each 
period of two years. From records ?4 stations on Pensacola 
Bay, Fla., i t  appears that tlint vicinity has been more fre- 
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WINDB. 

The most frequent directions of‘ the wind during August, 
1888, are shown on chart ii by arrows flying with the mind. 
They were westerly and southwesterlS in the Lake Regiou 
and New England; from southeast to southwest on the south 
At,lantic coast, and in the Gulf States; Ulostly from west on 
tbe Pacific coast, and variable in other districts. 

HIGH WINDS (in miles per hour). 
No maximum velocity of fifty, or morc, miles per hour, other 

than those given in the table of niiscel~i~neous meteorological 
data, are reported, except at Mount Washington, N. H., 90, 
nw., 10th; 88, nw, ou 15th and 25th; 96, w., 27th; 87, w., 
28th ; 103, nw., 29th ; and at  Fort Bridger, Wyo., 50, sw., 18th. 

1st. Mt!&?ouri.-Saint Louis : the thunder-storm which oc- 
curred between 4.15 and G.18 1). m. was  accompanied by high 
winds, which reached a maximum velocity of fifty-one miles 
per hour; considerable darnage was done to trees, fences, etc. 

Ist-ed. Ninnesola.-Saint Cloud, Stearns co. : a remark- 
ably severe storm prevailed during the night. The roads in 
the surrounding couutry were badly washed, and much damage 
was done by ligbtuing. 
2d. Minnesota.--l)uluth : very heavy rain began at 8.15 p. 

m. aud erided duriug t h e  night ; tho damage (lotic by washouts 
in this city :~nd  vicinity is estimated at  $10,000. 
8d. Kunsae.--’lopeke : during the thunder-storm which oc- 

curred in the evening tlie wind attained a velocity of sixty 
miles per hour. Abilcue, Dickinson GO. : between this place 
and Hope a large number of buildings were blomu dowil by 
t h e  storm which occurred during the evening. Wiwo?Nin.- 
La Crosso. : a very sovere thunder-storm, accompanied by high 
wind and heavy rain, provailed between 1.46 and 4.30 ;I,. in. 
The electrical displar during the storm W a s  very relnarkilble, 
4th. Dakota.-Huron, Beage CO. : two destructire hail- 

storms occurred during the afternoon, the first about 3.30, and 

LOCAL STORMS. 

moved in a northeastsrlly dh’ection ; the second, at 6 p. m.9 

moved first to the southeastward and then eastward. Several 
barns and small houses were destroyed by tho last-mentioned 
storm. At  Huron there Waa lleavy rain and large hail, accom- 
panied by thunder and lightning, in the afternoon, the wind 
blowing at the rate of forty-five miles per hour, and proving 
very destructive. ConcernW, the storm in the vicinity Of 
Huron t h e  “Daily Huronite 

l’lie lose in the immediate neighborhood .of Huron amounkq to but little- 
bat through n strip of country or seven miles south, thelice extending e d  
and north, the dnrnnge is great. ”hrou h eix or seven townships in this 
county the crops are badly beaten down. %he storm seems to have skip ed 
nbout in n peciilinr manner, not bY. any means destroying all in ita course L t  
taking some crops entirely, dnmagln,” Some, nnd leaving many almost unhurt. 

Severe and destructi Ve hail-t3tOrmS also occurred in Kings* 
bury and Moody counties. A t  Spring Lake, Kingsbury U0.7 
about 5.30 1). m. a tornado did much damago to buildings and 
crops. Iowa.-The ‘( DSsart (Iowa) Reporter 7, states that 8 
very destructive hail-storm occurred iu Grundy and Tame 
counties about dusk. Within the path of the storm, which was 
about five miles in  width a d  ~ ~ o n t ~ z i i i l e s  in length, crops were 
completely ruined, and matlS’ houses damaged. Kansas.’ 
Dodge City : during a thUnder-stOrm between 6.16: and 7 p. 
the wind suddeuly increased in. vclocitj from fourteen to sixty 
miles. Considerable damage 1s reported to have been doll0 
by the storm a t  Spearville, t\VenCY miles east of Dotlge CitY. 
Michigun.-Detroit : a thUnder-sbrm, accompaiiied bS lil@ 
wind and heavy rain, ocCI~rred,durhg the night; much darn- 
age was (lotio by tho flooding 01 basements; the local papers 
report tlie loss from tlie storm at  $30,000. Hail of u n u s ~ ~ l  
size fell two milos nortlieast 01 statioii during tilo storme 
North CnroZina..-Mariou, McDowcll 00. : a severe [ o c : ~  storD7 
acconipaiiied by hail, visited t h 1 ~  place in tlie afternooll; a 
large warehouse was completely demolished and several other 
buildings were damaged. 

Of the 6th states: 



AUGUST, 1888. MONTHLY WEATHElt REVIEW. 199 - -_- -. ._ _ _  

6th. lZZinois.-Cairo : tho thunder-storm which occurred in 
the ;tfteruooii was accompanied by 11ea1'Y raiu and liigli wind j 
maximum velocity, forty-fire miles per hour froin tile west j 
this was tIie most tlestructive storm that has visited tliis 
eection for several years, and c;iused rnucll damage to property 
?n the city and on the river. Telegrap11lC c0mniiinic;xtiou mas 
interrupted. Damage to propertr is estimated at  $5,000. The 
8torm is reported to hare been very destructive along the line 
of the Illiuois Ceutral Railroad, between t1!1S City aud Dnquoiu, 
111. At Charlestoir, Mo., about twelve miles west of this city, 
Qany trees mere blown down and crops damaged; a freight 
Car on the Iron Mountaiu ltailroad was lifted froin the track, 
&nsus.-Topelta : a thunder-storm, attellded by high wind 
and moderate rain and moviug from northwest to southeast, 
occurred between 2.30 and 10.40 a. m. ; lnaximiim velocity o l  
biud forty-eight miles per hour. Amthcr thunder-storm 
occurred during the evetiing; i t  wm :Wornpauied by u u -  
Usually heavy rain arid high mind, blowillg down chimneys, 
Uprooting trees, otc. Half a milo north Of this place trees, a 
foot and upwards in diameter, wero SIJaPPed off a t  liciglite 
from two to five feet above ground. Much dmnage was done 
at McFarlaud and other towns west of here. 
64th. ILa~zsas.-Leavenwortli : the ttluuder-storm which 

occurred during the night was very Se\'Or?; the wind blew in 
violent gusts of from forty to fifty-five lnlles per liour; much 
damage was done to liouses, trees, teleg!aph and telephone 
wires; crops, especially corn, suffered seriously. Tile loss is 
estimated at  from $30,000 to $40,000. 
6th. Kansas.-Guelph, Sumner C0.z about 7 p. m. a toriiada 

Passed within three miles of' this p@e, F O V i U g  first northeast- 
ward and afterwards changing dtrectlov to the southeast. 
Two miles e a t  of th i s  place hail fell whch mas reported to 
have measured three inches in diameter. Predonia, Wilson 
CO.: this section was visited during tile night by a very 
eevere storm, accompanied in some p1aCes.b' hail. The most 
e0rious t1am:ige was done in this ilnlnediate vicinity, where 
bveral buildings were damaged. Welllugton, Sumner Co. : 

destructive storm occurred :tbout 7 1). m. two and a half 
biles west of' Rome, in this county; several buildings were 
destroyed, entailing damage estimated at from $7,000 to $8,000. 
Ball River, Greenwood 00.: a tornado, moving from north- 
best to southeast, occurred about 9.20 P. me, destroying barns 
%lid other dwellings ; damage about 84,000. Augusta, Butler 
00. : a tornado destroyed several barns and other out-build- 
logs in th i s  vicinity during the evening. ~~88ouri.-Marshall, 
saline Co. : a destructire hail-storm vlslted this county during 
the eveniug. It is estimated that the damage done to build- 
logs and crops will reach $400,oOO.. Nevada, Vernon Co. : the 
northern pzbrf of this county was visited a very destructive 
hail-storm during the night. Its path about three miles 
bide, withiu which all crops were beaten down. Carrollton, 
Carroll Co. : a destructive storm prevailed at  this place during 

night; a large amount of damage Wm done to buildings 
and crops. Reports show that very. destructive storms oc- 
curred at  various points in mesterii Missouri on this date. 
8th. MuryZand.- Bal tirnore : B Severe thulidor-storm, 

accornpauied by uuusually Iieavy rain and high southwesterly 
winds, began at  5.40 and eutled at  9.25 P a  m.; inuch iirjury 
wQ done by wind and rain; streets and cellars were flooded; 

houses were unroofed. iMiCl~igan.-Marqnette : a 
EhUnder-storm, accompanied by heavy rail1 and hail, prevdled 

1.25 to 4.10 p. m.; hail covered the ground to the depth 
Of one and one-half inches. New York.-Bethel Corners, 
Cayuga co.: a sorere liai~storm occurrod about 3 p. In., 

serious iujury, esl)ecially to buckwheat and tobacco ; 
Wolcott, Wayne Co. : a 

tor~ado passed throagh Wayne and C?Pga counties about 4 
P* in. It appears to have been most lrlolerlt in  the vicinity of 
PPayne Centre, where two barns Were completely destroyed. 
phe path of tile tornado was ~b0Ut forty rods wide. The 

was accom1)anied by very hWvY rain and large hail, 
latter causing great damage to omh.ards and tobacco. 

out-buildings mere unroofed. 

Vir~i?,ia.-Alexaiirlri~a : the storm of this date was the iuost 
violent that h;is been oxperieiiced here for a long time. It 
began at  4.30 p. ni. and continuetl :bbout :tu hour. Some 
buildings mere daniaged. Norfolk : two severe tliundcr- 
storms, accompanied by heavy rniii and high northwesterly 
winds, passed over this place i u  the afternoon ; lightning, 
which mas incessant, struck seveyal boildings j telegraph lines 
were prostrated and communication with northerii poiuts was 
in terrupted. 
10th. NcBru~ka.--Holl:md, Lwncastcr Co. : between 10 

and 10.30 p. m. a severe 1i;iil-storm passed m a r  this pI;tce, de- 
stroying a11 crops in its path, which was about 1i;iIf :I mile wide. 
lltli. Itansas.-Le;iven worth : it severe thniidor-storm 

passed over this city i n  early moruing, ncconipanied by high 
witid, heavy rain, and sinall h i ~ i l ;  trees :and fences mere blown 
down aud several houses damaged. A second storm, accom- 
pauied by lieavy rain ant1 hail, began at  7.20 1). 111. and entied 
during night; many cellars in the business portion of the city 
were flooded. Damage estimated froin $20,000 to $30,000. 
Missouri.-Kansas City : :L severe thunder-storm, att,entled by 
heavy rain and high mind, occurred between 1.05 xiid 1.55 a. 
m., during which time 2.14 inches of rain fell, and the wind 
reached a maximum velocity of forty miles per liour. 
12th. Vir~ii~ja.-Harrisoiiblirl:, Itockiiighnm 00. : D rio- 

lent storm pmsed over this cou1lt.V from west to east during 
the evening, doing a large itmount of damage to barns, fences, 
orchards, and crops. Tho damwe is estimated at  $20,000. 
18th. Minnesota.-Moorhead : a sewre thunder-storm, 

maximum velocity of' mind fifty-four miles per hour from t h e  
south, occurred between 10.55 a. m. and 4 p. 111.; the farmers 
iu the surrounding country report that large areas of sttinding 
wheat were blown down. Reports from points tweIve or 
Eftecn miles from strttiou state that the storm was accom- 
piinied by hail, which destroyed all vegetation in the track of 
the storm. New Pork.-Oswego : strong gales, with heavy 
rain, prevailed on Lake Ontario between midiiight and 
morning. Several vessels wore driven ashore arid others rlis- 
nblod. I n  Oswego the  gale began at  7.20 a. m. aud continued 
during most of the day. About two inches of rain fell during 
the night of the 12-13th. 
18th. Fbrida.--Sobnstian : lligh uortheast mind prevailed 

in the afternoon and evening, the wind reaching an estimated 
velocity of seventy-five miles per hour at 1.30 p. in. ; trees and 
telegraph poles mere prostrated, and many small boats mere 
blown ashore; orange groves and other fruit trees sustained 
damage to the amount of several tllousand dolltti.9. MichQun.- 
Oscoda, Iosco Co.: a aevere storm occurred here at about 7 a. m., 
causing a large amount of damam. . ! ew York.-Orangeport, 
Niagarti Co. : a severe storm, accompanied by hail and lasting 
from ten to fifteen minutes, OaXmed between 7 sild 8 p. m. ; 
musiderable damage was done to orchards and out-buildings. 
Quebec.-Montreal : severe and destructive storms occurred in 
the surrouriding country during the night. Great damage was 
lone by lightning, and a lai'ge lluinber of buildings were 
blomii down. 
19th. Pbrida.-Codar Keys : high wind, maximum ve- 

locity fortytwo miles per hour, accompanied by light rain, 
prevailed from 4.18 to 5.50 1). m. ; several small ynchts were 
:itpsized. South Ca~oZina.-Lorenn, Lexington Co. : the storm 
in this dnto mas the severest that has occurred here during 
:lie past two years. Its path I n s  about one hundred yards iu 
vidth and its longth about three miles. The storm occurred 
at 5.30 p. in., and was aboue t h e e  minutes in passiug th i s  
dace, during which time rain fell in blinding sheets; the 
1am:ige mas slight ana confined mostly to corn and cotton. 
19-20th. Miusissippi.-Vicksbur~: heavy rain and high 

wind prevailed during the night and continued throughout 
;he day of the 20th ; the niaximum velocity of the wind ranged 
>om thirty to forty miles per IloUr. The damage done by the 
Jtorrn iu  this city, priiicipally by washouts in  the streets, w m  
rery slight, but i t  is reportedsthat the injury to the cotton 
)Ian ts was quite serious. 
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FLOODS. 
Qreensborough, Guilford Co., N. C. : the heavy rainfall 

during the night of the 9th and on the  10th caused streams in  
this vicinity to rise to heights greater than have been known 
for many years. Nearly all of the country bridges mere washed 
away; railroads were badly washed, and da,ms gave wag. 

Mobile, Ala. : on the morning of the 20th the bigh water in 

20th. Alabama.-Mobile : light and heavy ra.in, accom 
panied by h igh  wind, 1wev:iiled throughout the day; thc 
water front in the city w a s  flooded to a depth of three feet 
PZoridn.-Pens:wola: the mind blew a gale nearly a11 day 
a maximum velocity of sixty miles per hour occurred a t  4.2( 
p. m., causing considerable damage to property. Michigan.- 
Marquette : iin unusually severe thunder-storm, accompaniec 
by heavy rain, high wind, and large hail, passed over thii 
city between 2.55 and 3.10 p. m.; the mind, which had aspira 
motion, blew at  tho rate of' forty-eight miles per hour, an( 
caused much clamage i n  this city; H large number of shadc 
trees mere either broken off or torn up by the roots, an( 
numerous large buildiags mere unroofed or otherwise dam 
aged; much injury was also done by the heavy raiu, bj 
flooding cellars, etc. Mississippi.-University : heavy rair 
and southeaut wind prevailed during the entire day; the  cottor 
and corn crops throughout the state were seriously damagec 
by the storm, and trains w-ere delayed ou account of washouts 
on the railroads. Tennessee.-Memphis : rain began at  8.57 a 
m. and continued during the day, falling heavily throughoul 
the afternoon, aud ended at  11.56 p. m., with high mind from 
4.30 to 11 p. m. The streets in some parts of the city were 
flooded, and Gnyso Bayou rose eighteen feet, flooding cellar8 
and houses along i t s  banks and carrying away considerable 
fencing, etc. ; the wells of the artesian mater works mere par. 
tially destroyed ; crops, -fruit and shade trees, and property in 
general sustained serious injury. The telephone connections 
were broken throughout the cits  and telegraph communication 
south of here mas cut off. The raint'all accompanying tliie 
storm was the heaviest that has occurred here for many years. 
Firginia.-Norfolk : nearly 3.25 inches of' rain fell during t h e  
day; the rainfall waa especially heavy from 1.45 to 1.55 p. m., 
during which time 2.48 inches fell. 

20th-21ut. Il'eiinessee.-NashviIle : heavy rain, accom- 
panied by high wiud, began i n  t h e  evening of the 20th and 
coutiiiued until early morning on the following day, maximum 
velocity of wiud forty-nine miles per hour from the west a t  8.66 
a. m. The storm cnrised little dauiage i n  and around this city, 
but was particularly severe from thirteen to thirty miles mest 
of here, where niuch corn m a s  destroyed and maug barns were 
blown down. 
21st. De1azoare.-Wilmiugton : about 6.20 p. m. a tornado 

caused great damage in this city arid vicinity. The course of 
t h e  storm was in a northeasterly direction, it8 path being about 
two hundred yards iii width and aboiit five miles in length. 
More than twenty persona were iujured and one was killed. 
The clamage caused by the tornado is variously estimated at 
from $100,000 to $200,0W. 

NoTE.-'I'he Chief Signal Officer is indebted to Mr. J. Traverse Joties, of 
Wilmington, Del., for n series of photographs and sketches showing the debris 
of demolished buildi!) Y, prostrated trees,. etc., in the nth of the above 
mentioned tornndo. r f e  lllustrntioris furmyhed by Mr. Aries show that this 
storm was of the most violent class of its character. 

Odessa, New Castle Co. : the destructive storm of tliis date 
passed about three miles north of' this place in a northeasterly 
direction. 

Maryland.-The Signal Service observer a t  Baltimore re- 
portv the following : 

The tornado which swept through Prince George's, Anne Arundel, Cecil, 
and Kent counties appears to have develo ed in southern Maryland. The 
first severe damnge wns done at  Jncobsville, l u n e  Arundel CO., where, between 

the river covered the wharves and adjacent portions of the 
city; many atores were doode!, and Rome wtiar\*es lllld b & J -  
houses were washed away. Fhis flood was (1ue in Part to @ 

gale which drove back the water from tlie bay. 
New Orleans, LA. : the whole city was inunclatetl 011 tbe 

20tt1, nearly ten inchee of rain having fallen on t h a t  date. 
About one hundred coal barges on the river were sunk, caW 

__------- 
2.30 and 2 . m.. hiige black clouds were observed in the southwest; the 
clouds move$ toward tlie tow11 and ~ m m e d  the shape of n funnel and a roar- 
ing sound like that of a distant raiIrond,vain was heard. The lightning flnshed, 
and a steam-like va or wns visible. l h e  tornado passed throngh the villnger 
after which it moveg to the nor thea t  ; its progressive velocity wag alternuteb 
swift and slow, and it travelled in.a a i w n g  course. The track varied from 
tliirty feet to n quarter of a mile *n width. I t  moved northeastward acrO@ 
Chess cake Bny, where wnter-spoub were formed. About 8 p. m. it  struck 
the vieage of Still Pond, in Icent county, h t r o y i n g  a cannery and killing 
eleven persons. About eighteen or twenty persons were in'ured at  other 
points in the tornado's track. Great destruction was done; ko~sey,  fencest 
trees, and out-buildings were blown down, and crops badly damnged, e n d i n g  
a loss of many thousands of dollars. 

Bomic, Prince George's (30. : a violent local storm, of abort 
duration, occurred here this date. Several buildings were 
moved from their foutl(latlons and whole orchards in tbe 
surrounding country IvYore destroyed. Tho public school 
building at  Bowie was moved fifteen feet. Woodwardrille, 
Anne Arundel Co. : about 3-!5 P. m. a tornado passed through 
th is  section, destroying bull(111IgS, etc. Gambrill's, Anne 
Arundel Co.: a severe storm, lnovlllg in  R northeasterly dire* 
tiou, occurred between 2 and 3 1). m.,  causing some damage 
wchards; it was of about tFn minutes' duration. Chester- 
;own, Kent Co.: a violent mhlrlWlnd passed through a section 
11' this county in the afternoon. I t  appears to hare beer] most 
severe in the vicinity of Still Pond, where several buildiDP 
were destroyed; among them a cannery, in which about forty 
?orsons mere employed; of that number eleven were killed 
and several more or less seriously injured. New Jersey." 
3alein, Salem Co.: during the afternoon the Salem Brick 
Works wcre nearly destroyed, and marly other buildings were 
lamaged. Xorth carolina.-Greensborough, Guilford COO: 
in unusually violent storm prevailed nearly a11 day, causing 
;reat damage to orchards and crops. Wilmington : the high 
rind which prevailed from 2-03 until 9.28 p. m. caused musld- 
m b l e  damage to c r o p  and shade trees. Pennay1vaniQ.- 
Philadelphia: light and he:w rain fell a t  intervals from 7.06 
1. m. until midnight, duriW which time 2.00 inches of water 
'cll ; the rain caused considerable damage in various sectious 
)f the city. 
27th. ~lZassacl~usettu.-~?w Bed ford, Bristol 00. : the hail- 

itorrn 011 the afteriiooii of this date was  tlie severest ttlat has 
iccurred at  New Bedford for a number of years. Much dam 
ige was done by ligiitnii1g. 

Key West, Fla. : Savnrnl large mater-spouts were observed 

The '' Bnl timore Sun ,' of the 22d A ~ Y S  : 

WATER-BPOUTS. 

o w  or fire miles from slrorc 011 the 19th. 

Four water-spout8 burst Over ChesnPealce Bay yesterday. The remarkable 
neteorologicnl henomenon was accompanied by tall columns of black c l o d s  
noviri in rapid'rotntioii, the bay.at their. b ~ ~ s  being violently agitated and 
ienpefi up w ~ t h  a Icapicig or bofllng motion, and the water bein apparently 
arried up in large quantifies. rhe fullllel-shnped clouds seemef to descend 
iear the mouth of the Patopsco RlVer and pass u the bay over poolc's Island 
nd Whorton's Point, followinf 131k River over 8hesapeuko City, and thence 
nto I)elawnre. Several smnl WWds were capsized. On shore the Wind 
ivertiirned buildings, levelled fences, and picked up horses and vehicles and 
arried them hundreds of !a!nupes nre reported from different perte 
If the state. Baltimore dty was vl?lteL by a rain storm, in which the wJnd 
enclied the velocity of twenty-two mdes an hour, but did 110 damage. 

Mr J. M. Whe:itley, postmaster, Edesville, Kent Co., Md.7 
eports that during the severe ptorlu OLI the afternoon of tbe 
h t  several fiirmers in that vicinity observed m:iter-spoubs 
wer Chesapeake Bay. 


